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(54) MANUFACTURING METHOD FOR SILICATE FLUORESCENT MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing method capable of obtaining a silicate fluorescent material 
having high brightness. 

SOLUTION: A mixture comprising metal compounds and capable of being formed into the silicate fluorescent material 
by baking is manufactured by a sol-gel method and subsequently baked to manufacture the silicate fluorescent 
material. The silicate fluorescent material is constituted by adding at least one activator selected from the group 
consisting of Eu and Mn to a compound represented by the general formula: mM10.nM20.2Si02 (wherein, M1 is at 
least an element selected from the group consisting of Ca, Sr and Ba, M2 is at least one element selected from the 
group consisting of Mg and Zn, m is 0.5-3.5 and n is 0.5-2.5). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.in the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the silicate fluorescent substance which is the mixture of metallic compounds 
and is characterized by manufacturing the mixture which can constitute a silicate fluorescent substance by baking with 
a sol gel process, and subsequently calcinating it. 

[Claim 2] a silicate fluorescent substance — general formula mM1 0-nM20 and 2Si02 (M1 in a formula — calcium — ) 
3.5 or less [ 0.5 or more ] and n of one or more sorts chosen from the group which consists of Sr and Ba, one or more 
sorts chosen from the group which M2 becomes from Mg and Zn, and m are 2.5 or less [ 0.5 or more ]. The 
manufacture approach of the silicate fluorescent substance according to claim 1 which is a silicate fluorescent 
substance which comes to contain one or more sorts chosen from the compound expressed and the group which 
consists of Eu and Mn as an activator. 

[Claim 3] The salt or alkoxide of one or more sorts of metallic elements chosen from the group which consists of 
calcium, Sr, and Ba in manufacture of the mixture by the sol gel process, The salt or alkoxide of one or more sorts of 
metallic elements chosen from the group which consists of Mg and Zn, The manufacture approach of the silicate 
fluorescent substance according to claim 2 performed by hydrolyzing by mixing the alkoxide of Si, the salt of one or 
more sorts of metallic elements or alkoxide chosen from the group which consists of Eu and Mn, and a solvent, and 
removing a solvent. 

[Claim 4] The manufacture approach according to claim 1 to 3 that the highest attainment temperature in baking is 
800-degree-C or more temperature requirement 1 400 degrees C or less. 

[Claim 5] The silicate fluorescent substance obtained by the manufacture approach according to claim 1 to 4. 

[Claim 6] The vacuum-ultraviolet-radiation excitation light emitting device which comes to use a fluorescent substance 

according to claim 5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the silicate fluorescent substance for 
vacuum-ultraviolet-radiation excitation light emitting devices, such as a plasma display panel (PDP) and a rare-gas 
lamp, especially about the manufacture approach of a silicate fluorescent substance. 
[0002] 

[Description of the Prior Art] The silicate fluorescent substance is used for a fluorescent lamp, the Braun tube, the 
luminous object, the vacuum-ultraviolet-radiation excitation light emitting device, etc. As the manufacture approach of 
a silicate fluorescent substance, it is the mixture of metallic compounds, and the manufacture approach of calcinating 
the mixture which can constitute a silicate fluorescent substance by baking is usually performed, and the method of 
mixing and manufacturing the metallic compounds with which the manufacture approach of the mixture of said metallic 
compounds serves as a raw material, without being accompanied by the reaction of these metallic compounds, has 
been performed from the former. 

[0003] For example, the approach of manufacturing by mixing those raw materials with a ball mill, and calcinating after 
that Zn2Si04:Mn which is one of the silicate fluorescent substances, and is a green fluorescent substance in a 
1200-1 3 50-degree C temperature requirement in air for 0.5 hours, using a zinc oxide (ZnO), silicon oxide (Si02), and 
manganese oxide (Mn 203) as a raw material, is indicated by JP,1 1-246856.A. However, that brightness of the 
fluorescent substance obtained by this approach was not enough, and the manufacture approach by which the silicate 
fluorescent substance in which still higher brightness is shown is obtained was searched for. 
[0004] 

[Problem(s) to be Solved by the Invention] The object of this invention is to offer the high silicate fluorescent 

substance and its manufacture approach of brightness. 

[0005] 

[Means for Solving the Problem] this invention persons came to complete a header and this invention for the ability of 
a silicate fluorescent substance with high luminescence brightness to be manufactured, when the mixture obtained by 
the sol gel process was used as mixture which is the mixture of metallic compounds and can constitute a silicate 
fluorescent substance by baking as a result of repeating research wholeheartedly about the manufacture approach of a 
silicate'fluorescenOubstanc'er*" ~ " ~ 

[0006] That is, this invention is the mixture of metallic compounds, manufactures the mixture which can constitute a 
silicate fluorescent substance by baking with a sol gel process, and offers the manufacture approach of the silicate 
fluorescent substance subsequently calcinated, moreover, this invention — a silicate fluorescent substance — general 
formula mM1 0-nM20 and 2Si02 (M1 in a formula — calcium — ) 3.5 or less [ 0.5 or more ] and n of one or more sorts 
chosen from the group which consists of Sr and Ba, one or more sorts chosen from the group which M2 becomes from 
Mg and Zn, and m are 2.5 or less [ 0.5 or more ]. The manufacture approach of the above-mentioned silicate 
fluorescent substance which is a silicate fluorescent substance which comes to contain one or more sorts chosen from 
the compound expressed and the group which consists of Eu and Mn as an activator is offered. Moreover, the salt or 
alkoxide of one or more sorts of metallic elements chosen from the group which this invention becomes from calcium, 
Sr, and Ba about manufacture of the mixture by the sol gel process, The salt or alkoxide of one or more sorts of 
metallic elements chosen from the group which consists of Mg and Zn, It hydrolyzes by mixing the alkoxide of Si, the 
salt of one or more sorts of metallic elements or alkoxide chosen from the group which consists of Eu and Mn, and a 
solvent, and one of the above performed by removing a solvent is provided with the manufacture approach of the 
silicate fluorescent substance a publication. Moreover, this invention provides with the manufacture approach of a 
publication one of the above whose highest attainment temperature in baking is 800-degree-C or more temperature 
requirements 1400 degrees C or less. Moreover, this invention offers the silicate fluorescent substance obtained by 
above either by the manufacture approach of a publication. Furthermore, this invention offers the 
vacuum-ultraviolet-radiation excitation light emitting device which comes to use said silicate fluorescent substance. 
[0007] 

[Embodiment of the Invention] This invention is explained in detail below. The manufacture approach of the silicate 
fluorescent substance of this invention is the mixture of metallic compounds, and is characterized by manufacturing the 
mixture of these metallic compounds with a sol gel process in the manufacture approach about the manufacture 
approach of a silicate fluorescent substance of calcinating the mixture which can constitute a silicate fluorescent 
substance by baking. The condition of the sol which is in the condition to which the detailed particle of metallic 
compounds distributed the sol gel process to the solvent in the manufacture approach of this invention, It is the 
manufacture approach of mixture of obtaining the mixture of metallic compounds through the condition of the gel which 
the detailed particle condenses and generates. More specifically The compound (organometallic compounds, such as an 
alkoxide) of the metallic element which constitutes a silicate fluorescent substance, and the organic substance, or the 
salt of a metallic element is dissolved in a solvent. Subsequently, it is the manufacture approach of mixture of making 
hydrolysis generating the particle of the compound of this metallic element, and obtaining the mixture of the compound 
of this metallic element by clearance of a solvent. 

[0008] When using a metal alkoxide as a raw material, about an alkoxy group, there is especially no definition and a 
methoxy group, an ethoxy radical, a PUROPI oxy-radical, a butoxy radical, etc. are mentioned. It follows, for example, a 
tetramethoxy silane (orthosilicic acid methyl), a tetra-ethoxy silane (ethyl orthosilicate), tetra-propoxysilane, 
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tetra-butoxysilane, etc. are mentioned as an alkoxide of Si. Moreover, when using a metal salt as a raw material, about 
the class of salt, there is especially no definition and a chloride, a nitrate, a sulfate, acetate, an oxalate, a chloride, a 
bromide, a fluoride, etc. are mentioned. 

[0009] Next, how to manufacture the mixture of metallic compounds is described. An above-mentioned metal alkoxide 
or an above-mentioned metal salt is dissolved in an organic solvent, and a metal solution is produced. Alcohol, such as 
a methanol, ethanol, n-propyl alcohol, isopropyl alcohol, and a butanol, ethylene glycol, ethylene oxide, triethanolamine, 
etc. are mentioned that what is necessary is just what can dissolve a metal alkoxide or a metal salt as an organic 
solvent. 

[0010] It hydrolyzes by mixing the above-mentioned metal solution and the water which were obtained, and a sol is 
generated. In order to dilute water with the above-mentioned organic solvent in order to control a hydrolysis rate, and 
- to control the particle shape of the sol after hydrolysis, basic catalysts, such as ammonium, ethylenediamine, and a 
pyridine, may be added. Moreover, you may stir at the time of mixing with a metal solution and water. 
[001 1] The solvent of the obtained sol is removed and the mixture of metallic compounds is produced. Although 
especially the clearance approach of a solvent is not limited, it can mention filtration, centrifugation separation, 
evaporation, spray dry, etc. Moreover, you may dry after solvent clearance. The range of -20-300 degrees C is 
desirable still more desirable, and drying temperature is 90-200 degrees C. 

[0012] In the manufacture approach of this invention, a 800 to 1400 degrees C temperature requirement has [ the 
temperature which calcinates the mixture of metallic compounds ] the desirable highest attainment temperature. In 
baking, the time amount held to a 800 to 1400 degrees C temperature requirement has 0.5 - 50 desirable hours. 
Moreover, it is also possible to carry out temporary quenching before this baking in a 600 to 700 degrees C 
temperature requirement. In baking, an alumina boat can be filled up with a raw material and it can be calcinated at 
predetermined temperature in a predetermined gas ambient atmosphere. Moreover, by mixing reaction accelerators 
(flux), such as boron oxide and aluminum fluoride, in a raw material, crystallinity is still better and the fluorescent 
substance of this invention with high brightness may be obtained if needed. 

[001 3] For example, when the mixture of metallic compounds is produced with a sol gel process and the mixture of the 
metallic compounds is calcinated so that it may become the fluorescent substance which consists of a compound 
expressed with empirical formula CaMgSi206:Eu which is a blue luminescence fluorescent substance, it is desirable in a 
reducing atmosphere to calcinate once or more the temperature requirement of 800 degrees C - 1 400 degrees C and 
in 0.5 - 40 hours. As an approach of acquiring a reducing atmosphere, the approach of calcinating in the mixed ambient 
atmosphere of nitrogen, hydrogen, or rare gas and hydrogen etc. is mentioned. Moreover, the steam may be contained 
in these ambient atmospheres. Moreover, after calcinating in atmospheric air in 800-degree-C or more temperature 
requirement 1400 degrees C or less, it can also calcinate again in a reducing atmosphere in 800-degree-C or more 
temperature requirement 1400 degrees C or less. 

[0014] Grinding the fluorescent substance obtained by the above-mentioned approach using a ball mill, a jet mill, etc. 
can also be washed with water etc., and it can also be classified if needed. Moreover, it can also calcinate 2 times or 
more. By repeating baking, brightness may become still higher. Although it is considered because the presentation 
inside the particle of the silicate fluorescent substance obtained by this invention becomes uniform and a reason is not 
clear, the silicate fluorescent substance of this invention has high brightness, and has that color purity is also still 
better. Moreover, even if a weak potato is considered compared with the silicate fluorescent substance from which the 
state of aggregation of a-prim a ry particle was acquired by the conventiona I manufacture approach by the sol gel 
process and the silicate fluorescent substance obtained by this invention is a case to be ground, it can grind in a short 
time. 

[0015] the manufacture approach of this invention — setting — as a silicate fluorescent substance — general formula 
mM1 0~nM20 and 2Si02 (M1 in a formula — calcium — ) 3.5 or less [ 0.5 or more ] and n of one or more sorts chosen 
from the group which consists of Sr and Ba, one or more sorts chosen from the group which M2 becomes from Mg and 
Zn, and m are 2.5 or less [ 0.5 or more ]. The silicate fluorescent substance which comes to contain one or more sorts 
chosen from the group which becomes the compound expressed from Eu and Mn as an activator is desirable. When m 
is less than 0.5, m exceeds 3.5 and n is less than 0.5, there is a possibility that it may not become the silicate 
fluorescent substance which has high brightness in one in case n exceeds 2.5 of cases. 

[0016] The salt or alkoxide of one or more sorts of metallic elements chosen from the group which consists of calcium, 
Sr, and Ba in manufacture of the mixture by the sol gel process in the manufacture approach of this invention when a 
silicate fluorescent substance is said silicate fluorescent substance, The salt or alkoxide of one or more sorts of 
metallic elements chosen from the group which consists of Mg and Zn, It is desirable to carry out by hydrolyzing by 
mixing the alkoxide of Si, the salt of one or more sorts of metallic elements or alkoxide chosen from the group which 
consists of Eu and Mn, and a solvent, and removing a solvent. 

[001 7] For example, when manufacturing CaMgSi206:Eu which is a blue luminescence fluorescent substance, the 
alkoxide of calcium, Ba, Mg, and Eu which can constitute CaMgSi206:Eu, or a salt and the alkoxide of Si can be used as 
a raw material by calcinating. 

[0018] It becomes the silicate fluorescent substance obtained by the manufacture approach of this invention has high 
brightness, and possible to produce various displays luminescence type [, such as PDP with high luminescence 
brightness, ]. 

[0019] As the production approach of PDP using the fluorescent substance for vacuum-ultraviolet-radiation excitation 
luminescence display devices of this invention, a well-known approach which is indicated by JP,10-1 95428,A can be 
used, for example. That is, blue, green, and each fluorescent substance for vacuum-ultraviolet-radiation excitation light 
emitting devices for red luminescence are mixed with the binder which consists of for example, a cellulose type 
compound, a high molecular compound like polyvinyl alcohol, and an organic solvent, and a fluorescent material paste is 
prepared. A fluorescent substance paste is applied to stripe-like the substrate front face and septum side which were 
divided with the septum of the inner surface of a tooth-back substrate, and were equipped with the address electrode 
by approaches, such as screen-stencil, it calcinates to them in a 300-600-degree C temperature requirement, and 
each fluorescent substance layer is made to form in them. This is equipped with the transparent electrode and bus 
electrode of a direction which intersect perpendicularly with a fluorescent substance layer, and the surface glass 
substrate which prepared the dielectric layer and the protective layer in the inner surface is pasted up in piles. PDP is 
producible by exhausting the interior, enclosing rare gas, such as low-pressure Xe and Ne, and making discharge space 
form. 
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[0020] Since high brightness is obtained under vacuum-ultraviolet-radiation excitation, the silicate fluorescent 
substance obtained by this invention is very useful as a silicate fluorescent substance used for 

vacuum-ultraviolet-radiation excitation light emitting devices, such as PDP and a rare-gas lamp. Moreover, the silicate 
fluorescent substance by this invention shows the luminescence property which was excellent not only the bottom of 
vacuum-ultraviolet-radiation excitation but under ultraviolet rays, cathode rays, or X-ray excitation. 
[0021] 

[Example] Next, although an example explains this invention in more detail, this invention is not limited to these 
examples. 

[0022] 50ml (A liquid) of ethanol solutions which the one or less-example raw material dissolved was adjusted, 
ethyl-orthosilicate: — 0.1 -mol / L calcium nitrate 2 hydrate: — 0.0485-mol / L magnesium nitrate 6 hydrate: — 
0.05-mol / L nitric-acid europium 6 hydrate: — 0.001 5mol/L — 50ml (B liquid) of ethanol solutions which the following 
raw materials dissolved was adjusted again. 

ammonia: — two mols / L water — 3mol/L — subsequently A liquid and B liquid were mixed, it stirred for 20 hours, 
and the sol was obtained. Moreover, centrifugal separation performed solvent clearance of a sol, the vacuum drying was 
performed at 50 more degrees C, and the mixture of metallic compounds was obtained. The alumina boat was filled up 
with the mixture of the metallic compounds furthermore obtained, it calcinated at the temperature of 1000 degrees C in 
the 2 volume %H2 content Ar ambient atmosphere for 2 hours, and the empirical formula obtained the fluorescent 
substance expressed with calcium0.97Eu0.03MgSi 206. When the excimer 146nm lamp (the USHIO, INC. make, H0012 
mold) was used at the fluorescent substance obtained within the vacuum tub below 6.7Pa (5x10-2Torr) and ultraviolet 
rays were irradiated, light was emitted blue at this fluorescent substance, and relative luminance was 115 when the 
below-mentioned example 1 of a comparison was set to 1 00. 

[0023] Example of comparison 1 silicon oxide (Si02), a calcium carbonate (CaC03), Oxidation europium (Eu 203) and 
basic-magnesium-carbonate (MgC03) (4Mg (OH) 2.5H20) each raw material is blended so that the mole ratio of 
CaC03:Eu203:(MgC03)4Mg(OH)2.5H2 0:Si02 may be set to 0.97:0.015:0.2:2. After mixing, it calcinated at the 
temperature of 1000 degrees C in the 2 volume %H2 content Ar ambient atmosphere for 2 hours, and the fluorescent 
substance was obtained. When the excimer 146nm lamp (the USHIO, INC. make, H0012 mold) was used at the 
fluorescent substance obtained within the vacuum tub below 6.7Pa (5x10-2Torr) by this fluorescent substance and 
ultraviolet rays were irradiated, light was emitted blue and relative luminance was 100. 
[0024] 

[Effect of the Invention] According to the manufacture approach of this invention, a silicate fluorescent substance with 
high luminescence brightness can be manufactured. Since the luminescence brightness in vacuum-ultraviolet-radiation 
excitation is high, this silicate fluorescent substance is very useful on industry as a suitable fluorescent substance for 
vacuum-ultraviolet-radiation excitation light emitting devices, such as a plasma display panel (PDP) and a rare-gas 
lamp. 
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3. !n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the manufacture approach of the silicate fluorescent substance for 
vacuum-ultraviolet-radiation excitation light emitting devices, such as a plasma display panel (PDP) and a rare-gas 
lamp, especially about the manufacture approach of a silicate fluorescent substance. 
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- PRIOR ART 



[Description of the Prior Art] The silicate fluorescent substance is used for a fluorescent lamp, the Braun tube, the 
luminous object, the vacuum-ultraviolet-radiation excitation light emitting device, etc. As the manufacture approach of 
a silicate fluorescent substance, it is the mixture of metallic compounds, and the manufacture approach of calcinating 
the mixture which can constitute a silicate fluorescent substance by baking is usually performed, and the method of 
mixing and manufacturing the metallic compounds with which the manufacture approach of the mixture of said metallic 
compounds serves as a raw material, without being accompanied by the reaction of these metallic compounds, has 
been performed from the former. 

[0003] For example, the approach of manufacturing by mixing those raw materials with a ball mill, and calcinating after 
that Zn2Si04:Mn which is one of the silicate fluorescent substances, and is a green fluorescent substance in a 
1200-1 3 50-degree C temperature requirement in air for 0.5 hours, using a zinc oxide (ZnO), silicon oxide (Si02), and 
manganese oxide (Mn 203) as a raw material, is indicated by JP.1 1-246856, A. However, that brightness of the 
fluorescent substance obtained by this approach was not enough, and the manufacture approach by which the silicate 
fluorescent substance in which still higher brightness is shown is obtained was searched for. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to the manufacture approach of this invention, a silicate fluorescent substance with 
high luminescence brightness can be manufactured. Since the luminescence brightness in vacuum-ultraviolet-radiation 
excitation is high, this silicate fluorescent substance is very useful on industry as a suitable fluorescent substance for 
vacuum-ultraviolet-radiation excitation light emitting devices, such as a plasma display panel (PDP) and a rare-gas 
lamp. 
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TECHNICAL P ROBLEM 

[Problem(s) to be Solved by the Invention] The object of this invention is to offer the high silicate fluorescent 
substance and its manufacture approach of brightness. 
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MEANS 



[Means for Solving the Problem] this invention persons came to complete a header and this invention for the ability of 
a silicate fluorescent substance with high luminescence brightness to be manufactured, when the mixture obtained by 
the sol gel process was used as mixture which is the mixture of metallic compounds and can constitute a silicate 
fluorescent substance by baking as a result of repeating research wholeheartedly about the manufacture approach of a 
silicate fluorescent substance. 

[0006] That is, this invention is the mixture of metallic compounds, manufactures the mixture which can constitute a 
silicate fluorescent substance by baking with a sol gel process, and offers the manufacture approach of the silicate 
fluorescent substance subsequently calcinated, moreover, this invention — a silicate fluorescent substance — general 
formula mM1 0-nM20 and 2Si02 (M1 in a formula — calcium — ) 3.5 or less [ 0.5 or more ] and n of one or more sorts 
chosen from the group which consists of Sr and Ba, one or more sorts chosen from the group which M2 becomes from 
Mg and Zn, and m are 2.5 or less [ 0.5 or more ]. The manufacture approach of the above-mentioned silicate 
fluorescent substance which is a silicate fluorescent substance which comes to contain one or more sorts chosen from 
the compound expressed and the group which consists of Eu and Mn as an activator is offered. Moreover, the salt or 
alkoxide of one or more sorts of metallic elements chosen from the group which this invention becomes from calcium, 
Sr, and Ba about manufacture of the mixture by the sol gel process, The salt or alkoxide of one or more sorts of 
metallic elements chosen from the group which consists of Mg and Zn, It hydrolyzes by mixing the alkoxide of Si, the 
salt of one or more sorts of metallic elements or alkoxide chosen from the group which consists of Eu and Mn, and a 
solvent, and one of the above performed by removing a solvent is provided with the manufacture approach of the 
silicate fluorescent substance a publication. Moreover, this invention provides with the manufacture approach of a 
publication one of the above whose highest attainment temperature in baking is 800-degree-C or more temperature 
requirements 1 400 degrees C or less. Moreover, this invention offers the silicate fluorescent substance obtained by 
above either by the manufacture approach of a publication. Furthermore, this invention offers the 
vacuum-ultraviolet-radiation excitation light emitting device which comes to use said silicate fluorescent substance. 
[0007] 

[Embodiment of the Invention] This invention is explained in detail below. The manufacture approach of the silicate 
fluorescent substance of this invention is the mixture of metallic compounds, and is characterized by manufacturing the 
mixture of these metallic compounds with a sol gel process in the manufacture approach about the manufacture 
approach of a silicate fluorescent substance of calcinating the mixture which can constitute a silicate. fluorescent 
substance by baking. The condition of the sol which is in the condition to which the detailed particle of metallic 
compounds distributed the sol gel process to the solvent in the manufacture approach of this invention, It is the 
manufacture approach of mixture of obtaining the mixture of metallic compounds through the condition of the gel which 
the detailed particle condenses and generates. More specifically The compound (organometallic compounds, such as an 
alkoxide) of the metallic element which constitutes a silicate fluorescent substance, and the organic substance, or the 
salt of a metallic element is dissolved in a solvent. Subsequently, it is the manufacture approach of mixture of making 
hydrolysis generating the particle of the compound of this metallic element, and obtaining the mixture of the compound 
of this metallic element by clearance of a solvent. 

[0008] When using a metal alkoxide as a raw material, about an alkoxy group, there is especially no definition and a 
methoxy group, an ethoxy radical, a PUROPI oxy-radical, a butoxy radical, etc. are mentioned. It follows, for example, a 
tetramethoxy silane (orthosilicic acid methyl), a tetra-ethoxy silane (ethyl orthosilicate), tetra-propoxysilane, 
tetra-butoxysilane, etc. are mentioned as an alkoxide of Si. Moreover, when using a metal salt as a raw material, about 
the class of salt, there is especially no definition and a chloride, a nitrate, a sulfate, acetate, an oxalate, a chloride, a 
bromide, a fluoride, etc. are mentioned. 

[0009] Next, how to manufacture the mixture of metallic compounds is described. An above-mentioned metal alkoxide 
or an above-mentioned metal salt is dissolved in an organic solvent, and a metal solution is produced. Alcohol, such as 
a methanol, ethanol, n-propyl alcohol, isopropyl alcohol, and a butanol, ethylene glycol, ethylene oxide, triethanolamine, 
etc. are mentioned that what is necessary is just what can dissolve a metal alkoxide or a metal salt as an organic 
solvent. 

[0010] It hydrolyzes by mixing the above-mentioned metal solution and the water which were obtained, and a sol is 
generated. In order to dilute water with the above-mentioned organic solvent in order to control a hydrolysis rate, and 
to control the particle shape of the sol after hydrolysis, basic catalysts, such as ammonium, ethylenediamine, and a 
pyridine, may be added. Moreover, you may stir at the time of mixing with a metal solution and water. 
[0011] The solvent of the obtained sol is removed and the mixture of metallic compounds is produced. Although 
especially the clearance approach of a solvent is not limited, it can mention filtration, centrifugation separation, 
evaporation, spray dry, etc. Moreover, you may dry after solvent clearance. The range of -20-300 degrees C is 
desirable still more desirable, and drying temperature is 90-200 degrees C. 

[0012] In the manufacture approach of this invention, a 800 to 1400 degrees C temperature requirement has [ the 
temperature which calcinates the mixture of metallic compounds ] the desirable highest attainment temperature. In 
baking, the time amount held to a 800 to 1400 degrees C temperature requirement has 0.5 - 50 desirable hours. 
Moreover, it is also possible to carry out temporary quenching before this baking in a 600 to 700 degrees C 
temperature requirement. In baking, an alumina boat can be filled up with a raw material and it can be calcinated at 
predetermined temperature in a predetermined gas ambient atmosphere. Moreover, by mixing reaction accelerators 
(flux), such as boron oxide and aluminum fluoride, in a raw material, crystallinity is still better and the fluorescent 
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substance of this invention with high brightness may be obtained if needed. 

[0013] For example, when the mixture of metallic compounds is produced with a sol gel process and the mixture of the 
metallic compounds is calcinated so that it may become the fluorescent substance which consists of a compound 
expressed with empirical formula CaMgSi206:Eu which is a blue luminescence fluorescent substance, it is desirable in a 
reducing atmosphere to calcinate once or more the temperature requirement of 800 degrees C - 1400 degrees C and 
in 0.5 - 40 hours. As an approach of acquiring a reducing atmosphere, the approach of calcinating in the mixed ambient 
atmosphere of nitrogen, hydrogen, or rare gas and hydrogen etc. is mentioned. Moreover, the steam may be contained 
in these ambient atmospheres. Moreover, after calcinating in atmospheric air in 800-degree-C or more temperature 
requirement 1400 degrees C or less, it can also calcinate again in a reducing atmosphere in 800-degree-C or more 
temperature requirement 1400 degrees C or less. 

[0014] Grinding the fluorescent substance obtained by the above-mentioned approach using a ball mill, a jet mill, etc. 
can also be washed with water etc., and it can also be classified if needed. Moreover, it can also calcinate 2 times or 
more. By repeating baking, brightness may become still higher. Although it is considered because the presentation 
inside the particle of the silicate fluorescent substance obtained by this invention becomes uniform and a reason is not 
clear, the silicate fluorescent substance of this invention has high brightness, and has that color purity is also still 
better. Moreover, even if a weak potato is considered compared with the silicate fluorescent substance from which the 
state of aggregation of a primary particle was acquired by the conventional manufacture approach by the sol gel 
process and the silicate fluorescent substance obtained by this invention is a case to be ground, it can grind in a short 
time. 

[0015] the manufacture approach of this invention — setting — as a silicate fluorescent substance — general formula 
mM1 0-nM20 and 2Si02 (M1 in a formula — calcium — ) 3.5 or less [ 0.5 or more ] and n of one or more sorts chosen 
from the group which consists of Sr and Ba, one or more sorts chosen from the group which M2 becomes from Mg and 
Zn, and m are 2.5 or less [ 0.5 or more ]. The silicate fluorescent substance which comes to contain one or more sorts 
chosen from the group which becomes the compound expressed from Eu and Mn as an activator is desirable. When m 
is less than 0.5, m exceeds 3.5 and n is less than 0.5, there is a possibility that it may not become the silicate 
fluorescent substance which has high brightness in one in case n exceeds 2.5 of cases. 

[0016] The salt or alkoxide of one or more sorts of metallic elements chosen from the group which consists of calcium, 
Sr, and Ba in manufacture of the mixture by the sol gel process in the manufacture approach of this invention when a 
silicate fluorescent substance is said silicate fluorescent substance, The salt or alkoxide of one or more sorts of 
metallic elements chosen from the group which consists of Mg and Zn, It is desirable to carry out by hydrolyzing by 
mixing the alkoxide of Si, the salt of one or more sorts of metallic elements or alkoxide chosen from the group which 
consists of Eu and Mn, and a solvent, and removing a solvent. 

[001 7] For example, when manufacturing CaMgSi206:Eu which is a blue luminescence fluorescent substance, the 
alkoxide of calcium, Ba, Mg, and Eu which can constitute CaMgSi206:Eu, or a salt and the alkoxide of Si can be used as 
a raw material by calcinating. 

[0018] It becomes the silicate fluorescent substance obtained by the manufacture approach of this invention has high 
brightness, and possible to produce various displays luminescence type [, such as PDP with high luminescence 
brightness, ]. 

[0019] As the production approach of PDP using the fluorescent substance for vacuum-ultraviolet-radiation excitation 
luminescence display-devices of this invention, a well-known approach which is indicated by JP,1 0-1 95428.A can be 
used, for example. That is, blue, green, and each fluorescent substance for vacuum-ultraviolet-radiation excitation light 
emitting devices for red luminescence are mixed with the binder which consists of for example, a cellulose type 
compound, a high molecular compound like polyvinyl alcohol, and an organic solvent, and a fluorescent material paste is 
prepared. A fluorescent substance paste is applied to stripe-like the substrate front face and septum side which were 
divided with the septum of the inner surface of a tooth-back substrate, and were equipped with the address electrode 
by approaches, such as screen-stencil, it calcinates to them in a 300-600-degree C temperature requirement, and 
each fluorescent substance layer is made to form in them. This is equipped with the transparent electrode and bus 
electrode of a direction which intersect perpendicularly with a fluorescent substance layer, and the surface glass 
substrate which prepared the dielectric layer and the protective layer in the inner surface is pasted up in piles. PDP is 
producible by exhausting the interior, enclosing rare gas, such as low-pressure Xe and Ne, and making discharge space 
form. 

[0020] Since high brightness is obtained under vacuum-ultraviolet-radiation excitation, the silicate fluorescent 
substance obtained by this invention is very useful as a silicate fluorescent substance used for 

vacuum-ultraviolet-radiation excitation light emitting devices, such as PDP and a rare-gas lamp. Moreover, the silicate 
fluorescent substance by this invention shows the luminescence property which was excellent not only the bottom of 
vacuum-ultraviolet-radiation excitation but under ultraviolet rays, cathode rays, or X-ray excitation. 
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- EXAMPLE 



[Example] Next, although an example explains this invention in more detail, this invention is not limited to these 
examples. 

[0022] 50ml (A liquid) of ethanol solutions which the one or less-example raw material dissolved was adjusted, 
ethyl-orthosilicate: — 0.1 -mol / L calcium nitrate 2 hydrate: — 0.0485-mol / L magnesium nitrate 6 hydrate: — 
0.05-mol / L nitric-acid europium 6 hydrate: — 0.001 5mol/L — 50ml (B liquid) of ethanol solutions which the following 
raw materials dissolved was adjusted again. 

ammonia: — two mols / L water: — 3mol/L — subsequently A liquid and B liquid were mixed, it stirred for 20 hours, 
and the sol was obtained. Moreover, centrifugal separation performed solvent clearance of a sol, the vacuum drying was 
performed at 50 more degrees C, and the mixture of metallic compounds was obtained. The alumina boat was filled up 
with the mixture of the metallic compounds furthermore obtained, it calcinated at the temperature of 1000 degrees C in 
the 2 volume %H2 content Ar ambient atmosphere for 2 hours, and the empirical formula obtained the fluorescent 
substance expressed with calcium0.97Eu0.03MgSi 206. When the excimer 146nm lamp (the USHIO, INC. make, H0012 
mold) was used at the fluorescent substance obtained within the vacuum tub below 6.7Pa (5x10-2Torr) and ultraviolet 
rays were irradiated, light was emitted blue at this fluorescent substance, and relative luminance was 115 when the 
below-mentioned example 1 of a comparison was set to 100. 

[0023] Example of comparison 1 silicon oxide (Si02), a calcium carbonate (Ca0O3), Oxidation europium (Eu 203) and 
basic-magnesium-carbonate (MgC03) (4Mg (OH) 2.5H20) each raw material is blended so that the mole ratio of 
CaC03:Eu203:(MgC03)4Mg(OH)2.5H2 0:Si02 may be set to 0.97:0.015:0.2:2. After mixing, it calcinated at the 
temperature of 1000 degrees C in the 2 volume %H2 content Ar ambient atmosphere for 2 hours, and the fluorescent 
substance was obtained. When the excimer 146nm lamp (the USHIO, INC. make, H0012 mold) was used at the 
fluorescent substance obtained within the vacuum tub below 6.7Pa (5x10~2Torr) by this fluorescent substance and 
ultraviolet rays were irradiated, light was emitted blue and relative luminance was 100. 
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